ABSTRACT The selection of initial antimicrobial treatment in a patient with community acquired pneumonia is an important clinical decision. Because this decision is usually made before the results of specific microbiological tests are available, we attempted to determine how well the presenting clinical features would allow prediction ofmicrobial aetiology in 441 adults admitted to hospital with pneumonia. Five of 90 variables available on admission were selected for inclusion in a multivariate discriminant function analysis because of their strong association with one or more of the major aetiological subsets (Mycoplasma pneumoniae, Streptococcus pneumoniae, "other," and undetermined). These variables were age, number of days ill before admission, presence or absence of bloody sputum and of lobar infiltration on chest radiograph, and white blood cell count. The microbial aetiology was correctly predicted by this discriminant function analysis in only 42% of cases, which gives a quantitative estimate of the degree of difficulty encountered in determining the microbial aetiology at the time of admission for pneumonia. When a similar discriminant function analysis was applied to the third of patients in whom the microbial aetiology was never determined, most of these cases were predicted to be due to Streptococcus pneumoniae.
Introduction
The specific microbial diagnosis in cases ofcommunity acquired pneumonia is often delayed for two or more days until cultures of sputum or blood become positive. Culture techniques are not available for some pathogens and positive serological results are not obtained in some cases for several weeks.
Knowledge ofmicrobial aetiology would be ofvalue at the time of hospital admission, allowing selection of appropriate antibiotics. The sputum Gram stain may be helpful for rapid diagnosis of a bacterial infection. Finding Gram positive, lancet shaped diplococci in sputum suggests pneumococcal pneumonia, for which the Gram stain is specific but relatively insensitive. ' 2 Gram stain diagnosis of other microbes in sputum has not been subjected to such formal evaluation.
Sputum is not available in about one third of patients on admission' and when it is available the Gram stain may not provide a clear indication of microbial aetiology. Other rapid tests, such as sputum counterimmunoelectrophoresis for pneumococcal antigen and the serum immunofluorescence antibody test for mycoplasma specific IgM, may be helpful but are not widely available. For these reasons we have undertaken an analysis of the possibility of predicting microbial aetiology given the presenting clinical features at the time of hospital admission.
In up to a third ofpatients admitted to hospital with community acquired pneumonia the microbial aetiology is never determined. Possibly some of these infections are due to currently unknown pathogens. To Patients with pneumococcal pneumonia were similar in age and sex distribution to the patients in the aetiological categories "other" and "undetermined." The white blood cell count was significantly higher than in patients in the other three categories, though three patients (2 4%) had leucopenia. Pneumococcal pneumonia tended to be associated with bloody sputum more frequently than did cases in the mycoplasmal and "undetermined" categories. There was no significant difference in the proportion with herpes between the pneumococcal (12%) and the nonpneumococcal patients (7%) despite the large sample size. The positive predictive value of herpes labialis for S pneumoniae was only 45% in this study, suggesting that this may not be a reliable sign of pneumococcal infection itself but be a non-specific phenomenon in febrile patients with pneumonia.
The presenting clinical features of patients with pneumococcal pneumonia most closely resembled those in cases of "undetermined" aetiology. These two groups were similar in age, number of days ill before admission, the proportion with chest pain, and the proportion with lobar infiltrate. The major difference between patients with pneumococcal and undetermined pneumonia was in the frequency of antibiotic treatment before admission.
Patients with "other" types of pneumonia also resembled pneumococcal pneumonia patients in age and number of days of illness before admission, but tended to have less leucocytosis; a lower proportion had chest pain and lobar infiltrates and a higher proportion had received antibiotics before admission.
The first multivariate discriminant function analysis The poor precision of our multivariate discriminant function in differentiating pneumococcal and "undetermined" pneumonia may be due to partial overlap of these categories, some patients with true pneumococcal infection being included in the "undetermined" category, and perhaps to uncertainty introduced by the wide range of "other" pathogens included in the category "other." When only the three major categories of identified cause were used the identification of cases of pneumococcal pneumonia was improved, and most of the "undetermined" cases were predicted to be pneumococcal. This accords with the results of previous studies, which 
